###### Strengths and limitations of this study

-   Targeted recruitment of participants who are seeking online support, rather than people with combined depression and hazardous alcohol consumptions concerns, will increase the generalisability of any results found.

-   The recruitment method allows for a double blind design and the inclusion of a usual care control group whose members are unaware that others receive a drinking intervention.

-   A limitation of this study is in not employing a two-by-two design (presence or absence of Check Your Drinking crossed with presence or absence of MoodGYM); however, we recognise that all registrants to MoodGYM have the expectation of receiving help for their depression, making it unethical to deny them access.

Introduction {#s1}
============

Comorbidity between depression and hazardous alcohol use is common.[@R1] Compared with those with a single condition, such comorbid disorders are associated with persistence of symptoms, poorer treatment outcomes and poorer social and general functioning.[@R2] Importantly, there is emerging evidence indicating that people with co-occurring depression and hazardous alcohol use will access care for their depression up to 8 years sooner than they will for their alcohol concerns, providing a unique opportunity to provide early interventions for hazardous alcohol consumption.[@R4] Efficacious treatments for comorbid depression and hazardous alcohol use have been developed in face-to-face settings and shown to be superior to single-focused treatments.[@R5] However, there is a considerable gap between the need for treatment and availability of, and access to, options for care.[@R6] Furthermore, the majority of people with depression and hazardous alcohol use do not access treatment services.[@R7] The increasing availability of technology as a supplement to healthcare could be a potential solution to address these challenges. Internet interventions could improve both access and acceptability of treatments for these co-occurring conditions and allow for broad dissemination.[@R8] In addition, delivery of the intervention online is cost-effective and can be offered flexibly in terms of time and location.[@R10]

To date, only a few randomised controlled trials have examined computer-based psychological treatment for targeting both depression and hazardous alcohol use, however, with promising results. Kay-Lambkin and colleagues compared therapist-delivered and computer plus therapist-delivered treatment with a single session control condition.[@R13] At a 12-month follow-up, both treatment options yielded superior outcomes, whereas computer plus therapist-based treatment showed the largest effect. A similar study compared therapist-delivered cognitive behavioural therapy and motivational interviewing, clinician-assisted computerised cognitive behavioural therapy/motivational interviewing and supportive counselling.[@R14] After 3 months, therapist-delivered and clinician-assisted computerised cognitive behavioural therapy/motivational interviewing produced superior reductions in depression and alcohol/cannabis use compared with supportive counselling. Furthermore, change in depression levels was predicted by change in alcohol consumption. Two other trials of combined alcohol and depression internet interventions have been conducted with youth, one finding a short-term improvement in both depression and alcohol at 3 months[@R15] and the other finding no impact of a personalised feedback intervention at a 1-month follow-up.[@R16]

Only one of these internet-based interventions targeting participants with both depression and hazardous alcohol use was conducted without the involvement of a therapist[@R15] and had a small sample size, focused on young people, and only preliminary findings at a 3-month follow-up. Internet interventions without therapist involvement have the advantages of being scalable, available to those who cannot or will not access a therapist, and are accessible 24 hours a day. Given the potential advantages of such internet interventions, it is crucial to conduct trials that address this significant gap in the literature. This study will be the first step in the development of such programmes by examining the impact of combining two of the most widely evaluated and empirically supported internet interventions for depression (MoodGYM) and drinking (Check Your Drinking; CYD).

Drinking to cope motives {#s1a}
------------------------

One important rationale for addressing hazardous alcohol consumption among those with depression is that providing tools to reduce alcohol consumption may indirectly reduce depressive symptoms. In addition, this study will also explore the degree to which receiving the CYD intervention and improvements in depressive symptoms are moderated by participants' motivation to drink alcohol as a means to cope with negative affect, including depressive symptoms. People who drink in a hazardous manner are more likely to endorse the motivation of drinking to cope if they experience current depression compared with those who do not experience current depression.[@R17] Unfortunately, drinking to 'self-medicate' depressive symptoms is counter-productive and can increase symptom severity.[@R19] These findings support the hypothesis that reductions in drinking could lead to greater improvement in depressive symptoms among those who drink to cope (as opposed to those who do not drink to cope), provided adequate alternative coping strategies are developed. In addition, two studies[@R23] have demonstrated that the effect of feedback comparing ones drinking with others, a central component of CYD, is moderated by coping motives. The first study[@R23] demonstrated stronger effects of personalised normative feedback (PNF) in reducing drinking in a sample of 252 US college students with higher drinking to cope motives. This was evident even when controlling for other motives (social, enhancement and conformity), and when examined simultaneously, coping was the only motive of the four that moderated intervention efficacy. In the second study,[@R24] results of moderated mediation analyses revealed that reductions in exaggerated perceptions of other veterans' drinking, as a function of a PNF intervention, were more strongly associated with reductions in drinking and problems among veterans scoring higher on drinking to cope with other motives controlled. While the explanations provided for the effects of coping motives on PNF efficacy in reducing drinking differed in the college sample versus the veteran sample, both offer additional support for the expectation that inclusion of the CYD intervention will be associated with less hazardous drinking, and thus less depression, among coping drinkers. Thus, examining whether and how drinking to cope may moderate the association between reductions in alcohol consumption and improvements in depressive symptoms is essential in order to identify subgroups more likely to benefit from alcohol interventions, in turn allowing us to better target interventions in this vulnerable population.

Participant sex as a moderator of impact {#s1b}
----------------------------------------

Participant sex is another factor that may moderate the effects of the interventions on depressive symptoms and hazardous alcohol use. Incidence of depression is higher among females than among males.[@R25] However, males who experience depression appear more likely than females to employ externalising behaviours, such as alcohol consumption, as a means of distracting themselves from their symptoms.[@R26] Previous research has demonstrated that sex and depression moderate responses to brief interventions for alcohol.[@R27] Specifically for women, those with higher levels of depression were less likely to respond to a brief intervention and reduce their alcohol consumption compared with women with lower levels of depression. The reverse was true for men---those with higher levels of depression were more likely to respond to a brief intervention for alcohol by reducing their alcohol consumption compared with men with lower levels of depression. Thus, examining the moderating effect of participant sex will be an important aspect of this study.

Aim of the study {#s1c}
----------------

This study will examine the impact of combining two of the most widely evaluated and empirically supported internet interventions for depression (MoodGYM) and drinking (CYD). All participants will be provided access to MoodGYM, with 50% of the sample randomised to a combined intervention group, which will also be provided feedback from the CYD intervention.

### Hypothesis 1 {#s1c1}

It is predicted that participants with both hazardous drinking and depression, allocated to the combined condition (CYD+MoodGYM), will display significant reductions in drinking behaviour in 3 and 6 months compared with the control group only provided with MoodGYM.

### Hypothesis 2 {#s1c2}

Participants with both hazardous drinking and depression, allocated to the combined condition (CYD+MoodGYM), will display significant improvements in depressive symptoms in 3 and 6 months compared with the control group who only receive MoodGYM.

### Mediation hypothesis 3 {#s1c3}

Reductions in alcohol consumption will mediate the effect of intervention condition on reductions in depression symptoms. Specifically, we expect greater reductions in the 3-month alcohol consumption in the combined (vs individual) intervention group, with changes in the 3-month consumption accounting for a significant indirect effect between intervention condition and the 6-month depression symptoms.

### Moderated mediation hypotheses 4 {#s1c4}

Coping motives will moderate the hypothesised indirect effect of intervention condition on depression symptoms via consumption. Specifically, the association between reductions in drinking and reductions in depression symptoms will be stronger for those participants endorsing stronger coping motives for drinking.

### Moderator hypotheses 5 {#s1c5}

A three-way interaction between sex, baseline depression symptoms and intervention condition is predicted, such that in males, the intervention effect on drinking will be greater for those with higher levels of depressive symptoms at baseline; for females, the intervention effect will be stronger for those with lower levels of depressive symptoms.

Methods and analysis {#s2}
====================

Participants {#s2a}
------------

Online advertisements (eg, social media advertisements on Facebook and YouTube and website advertisements on Yahoo and Google Adwords), placed across Canada, will target people who are 'experiencing persistent low mood or depression' and who are interested in participating in a study to 'help improve an online intervention for depression'. This recruitment method allows for a double blind design and the inclusion of a usual care control group whose members are unaware that others receive a drinking intervention.[@R28] To determine eligibility, all potential participants, 18 years and older, will undergo an assessment of current depression and of whether they consume alcohol in a hazardous fashion. Participants who score 10 or more on the Patient Health Questionnaire (PHQ-9),[@R29] indicating current depression, will be eligible. Participants who indicate current suicidal ideation on the PHQ-9 will not be eligible to participate and will instead see a pop-up window encouraging them to seek help, along with relevant emergency healthcare contact information. In addition, contact information for the trial coordinator will be provided for extra assistance, and the person will continue to have access to MoodGYM for the duration of the study (but will be recommended alternate options for care). In addition, potential participants must have a score of 8 or more on the Alcohol Use Disorder Identification Test (AUDIT)[@R30] to indicate current hazardous alcohol use. The AUDIT is ideal for this purpose because it is well validated and distinguishes social drinkers and those with hazardous alcohol consumption.[@R30] Further, a score of 8 or more on the AUDIT has clinical relevance as it is recommended that clients in clinical settings receive a brief intervention from their health professional if they score at or above this cut-off.[@R30] All participants who are found not eligible for the study will be provided access to MoodGYM for the duration of the study. Exclusion criteria for the trial consist of not meeting the eligibility criteria.

Study design and procedures {#s2b}
---------------------------

This study is a two-arm, double blinded, parallel group randomised control trial of a combination of online interventions for problem drinking and depressive symptoms. Follow-ups will be conducted at 3 and 6 months. See [figure 1](#F1){ref-type="fig"} for a Consolidated Standards of Reporting Trials diagram of the study design.

![Overview of the proposed intervention trial.](bmjopen-2018-022412f01){#F1}

Potential participants responding to the advertisement by clicking on a link to the study website will first be provided with a brief description of the study and complete an eligibility screener. Those found eligible will be asked for an email address to be sent a link to an online consent form (see online [supplementary file](#SP1){ref-type="supplementary-material"} for a model consent form). Participants will be asked to provide their telephone number and mailing address as additional contact information, as well as to provide permission for study staff to contact them via phone or mail for follow-up surveys if correspondence by email is unsuccessful. Those who complete the online consent form will have their postal addresses checked to ensure that it is a real address (and that there are no other participants in the trial who have the same address). Potential participants who pass this postal address check will be sent a link by email to complete the baseline survey and to be randomised into one of the two conditions. Randomisation to condition will occur via an automated replicable algorithm. Because of the large sample size and because allocation is to only two experimental conditions, stratification was judged as unnecessary for the current trial. To reduce loss of potential participants in the study, those who complete the baseline questionnaire and access the online intervention will receive a CAD\$10 Amazon.ca gift card. All participants will be followed up at 3 and 6 months postrandomisation using an online survey (notification sent as a link to the person's email address provided). In order to promote retention, participants completing the 3-month follow-up will be sent a CAD\$20 gift certificate from Amazon.ca, and those completing the 6-month follow-up will be sent an additional CAD\$30 gift certificate from Amazon.ca (ie, total honorarium of CAD\$60 total for each participant). Participants who do not respond to their initial prompt to complete the follow-up surveys will be sent email reminders. Telephone and postal mail contact will also be attempted for those who do not respond.
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Interventions {#s2c}
-------------

### MoodGYM only {#s2c1}

Those randomised to this condition will be provided with access to MoodGYM but will not receive the CYD final report. MoodGYM is a popular, automated, self-help cognitive behavioural therapy programme for depression comprising five modules to be completed over 5 weeks and an online workbook incorporating 29 exercises. A series of published research trials has shown MoodGYM to be effective in reducing depressive symptoms in users in a range of settings (eg, schools, universities, Lifeline suicide prevention, UK NHS Choices online), for different aspects of the mental health service spectrum (eg, prevention vs treatment), and different age groups (adults, adolescents).[@R33] The current trial will employ the latest version of MoodGYM (Mark 4) which has been updated to support mobile devices. The core design and function of the programme has not been altered.

### MoodGYM plus CYD {#s2c2}

Those assigned to this condition will be provided with access to MoodGYM. In addition, feedback from the CYD intervention will be provided as part of their MoodGYM dashboard in the form of a final report (items used to generate the CYD will be assessed as part of the baseline screening process). The CYD intervention is a brief and personalised online intervention that has been designed to assess and provide feedback on quantity and frequency of drinking and severity of hazardous drinking.[@R44] The user is provided with a final report that compares the person's drinking with others in the general population of the same age, sex and country of origin (in this case, Canada). The final report also includes other relevant feedback, including an assessment of severity of alcohol use, and provides recommendations for safe levels of alcohol consumption. The CYD has been subjected to seven randomised trials from two independent research groups, all of which displayed a significant impact of the CYD to reduce hazardous alcohol consumption compared with controls.[@R44] The controlled access version of the CYD used in this study will be modified to include a brief description of the importance of addressing hazardous drinking among people experiencing depression prior to the intervention content.

Following initial login, all participants will then be sent five reminder emails in the next 2 months to log in to the website and try a different part of the programme. For participants assigned to the combined intervention condition, the email reminders will also ask them to review the content of the CYD final report (the request to review the CYD final report will be removed from the reminder email once the participant has accessed this information on the MoodGYM dashboard).

Patient and public involvement {#s2d}
------------------------------

Both MoodGYM and CYD were developed with patient and public involvement. However, the design of the study (and the conduct of the research) has been (and will be) without explicit patient and public involvement. There are no plans for dissemination of the results to study participants.

Measures {#s2e}
--------

### Baseline survey {#s2e1}

All drinking outcome variables will ask participants about the past 3 months at both baseline and the corresponding follow-ups. The baseline survey will assess a series of demographic characteristics including age, participants' sex, education, employment status, marital status and family income. The survey will also include measures of Health-related Quality of Life (HRQOL) using the European Health Interview Survey---Quality of Life 8-item (EUROHIS-QoL-8). This short form version has been used in many countries, is robust psychometrically and performance is strongly correlated with scores from the original WHOQoL.[@R51]

#### Alcohol-related measures {#s2e1a}

The AUDIT will be used as a measure of severity of alcohol consumption.[@R31] Drinking outcome variables will comprise: number of drinks in a typical week (identified as the primary outcome variable for drinking),[@R53] the AUDIT-C (consumption subscale consisting of the variables, frequency of consumption, drinks per drinking day and frequency of 5+ drinking)[@R56] and number of consequences associated with drinking in the last 3 months (10 items adapted from Wechsler *et al*, 1994 with one item added asking about driving under the influence of alcohol).[@R57] Any use of alcohol-related treatment access will be measured using the single item screener taken from the National Epidemiological Survey on Alcohol and Related Conditions.[@R60] Finally, all participants will be asked the five-item coping subscale of the Drinking Motives Questionnaire[@R61] and several other items at baseline in order to generate the CYD final report for those in the intervention condition---usual amount paid for a drink; weight (to generate time under the influence of alcohol) and whether alcohol had a harmful effect on respondents' (1) friendships/social life, (2) physical health, (3) outlook on life (happiness), (4) home life or marriage, (5) work, studies or employment opportunities or (6) financial position.[@R62]

#### Mental health {#s2e1b}

The 20-item Centre for Epidemiological Studies---Depression (CES-D) will be used as the outcome variable assessing depressive symptoms.[@R63] The PHQ-9 questionnaire will be employed as an eligibility criterion for the study and to identify participants with suicidal ideation.[@R29] Anxiety symptoms will be assessed using the Generalized Anxiety Disorder 7-item (GAD-7).[@R64] Alexithymia symptoms will be assessed using the Toronto Alexithymia scale.[@R65] Use of treatment for depression will be assessed by the single item, "Have you ever received treatment for depression from a therapist or doctor?"

### Follow-up surveys {#s2e2}

All participants will be followed up at 3 and 6 months' time and asked about their current alcohol consumption and depressive symptomatology in the time since their last assessment (see [table 1](#T1){ref-type="table"}). Both surveys will assess:

###### 

Study assessment points and instruments

                                              Study period               
  ------------------------------------------- -------------- --- ------- -------
  Time point                                  −t~1~          0   t~3m~   t~6m~
  Enrolment                                                              
   Eligibility screen                         X                          
   Informed consent                           X                          
   Allocation                                                X           
  Interventions                                                          
   MoodGYM only                                                  X       
   MoodGYM+CYD                                                   X       
  Assessments                                                            
   Baseline variables                                                    
    Demographics                              X                          
    Drinking Motives Questionnaire subscale   X                          
    Alcohol-related treatment access          X                  X       X
    PHQ-9                                     X                  X       X
    GAD-7                                     X                  X       X
    Toronto Alexithymia scale                 X                          
    Treatment for depression access           X                  X       X
   Primary outcomes                                                      
    No of drinks in a typical week            X                  X       X
   Secondary outcomes                                                    
    CES-D                                     X                  X       X
    AUDIT-C                                   X                  X       X
    Alcohol consequences                      X                  X       X
   Other variables                                                       
    EUROHIS-QoL-8                             X                  X       X
    Use of interventions                                         X       X

AUDIT, Alcohol Use Disorder Identification Test; CES-D, Centre for Epidemiological Studies---Depression; CYD, Check Your Drinking; EUROHIS-QoL-8, European Health Interview Survey---Quality of Life 8-item; GAD-7, Generalized Anxiety Disorder 7-item; PHQ-9, Patient Health Questionnaire.

1.  drinking-related and alcohol-related harm using the same outcome variables used at baseline;

2.  current depressive and anxiety symptoms using the CES-D, the PHQ-9 and the GAD-7;

3.  HRQOL using the EUROHIS-QoL-8;

4.  use of treatment for hazardous alcohol use or depression employing the same items as the baseline survey.

Use of interventions {#s2f}
--------------------

The amount and type of use participants make of the MoodGYM intervention (as well as the number of times the CYD final report is viewed) will be recorded, and this information will be used in secondary analyses to test whether degree of involvement is related to reductions in drinking and depressive symptoms. Participants are free to discontinue the intervention at any time by choosing not to log onto the website and by not completing the follow-ups.

Data management {#s2g}
---------------

Using personal electronic devices, participants will log onto a secure server and will complete baseline and follow-up assessments. All assessment and intervention usage data will be stored on a secure server. Data on the server will be downloaded and backed up weekly. Downloaded files will be encrypted and stored on a secure network, protected by a firewall. The network has restricted access, and user accounts are password protected. Data quality monitoring including data rules, valid values, range checks and missing data rules are built into the survey software.

Power analysis {#s2h}
--------------

Power calculations were conducted using the G-power software application.[@R66] Estimates provided by G-power are based on conventions established by Jacob Cohen's work on power analysis.[@R67] Based on previous evaluations of CYD and similar web-based brief alcohol interventions,[@R69] we expect effects on drinking to be in the small range (eg, Cohen, 1992; *d*=0.20). We expect small to moderate effect sizes in associations between drinking and depressive symptoms. Moreover, we estimated sample size based on ability to detect small univariate effects on drinking and depression outcomes as well as considering the need to have sufficient males and females to conduct the proposed analysis of the moderating role of sex on the impact of the CYD (approximately 70% of the sample will be female based on previous research employing similar recruitment strategies).[@R70] Given maximum expected attrition, a sample size of 788 will provide 80 power to detect effects sizes of *d*=0.20 at a significance level of p\<0.05. Based on our previous work, we expect a retention rate of 80% across both 3-month and 6-month follow-ups.[@R44] Thus, we will recruit an initial sample of 986 participants.

Data analysis {#s2i}
-------------

Analyses will be undertaken on an intention-to-treat basis using all available data as suggested by White *et al* with the assumption that the missing data will be missing at random.[@R71] Hypotheses will be tested using a generalised linear modelling framework.[@R72] This analytic approach allows the sophisticated handling of missing data using a maximum likelihood approach. Hypotheses 1 and 2 will evaluate main effects of MoodGYM+CYD (relative to MoodGYM only) on drinking and depressive symptoms, respectively. Baseline demographic factors that are significantly different across condition at baseline will be included as covariates to address any potential differences. A dummy-coded contrast will represent the MoodGYM+CYD versus MoodGYM only condition. Distributions of outcome variables are likely to be non-normal, and we will adjust the analysis to use an appropriate distribution (eg, negative binomial), as we have done in previous work.[@R55] Analyses will examine specific effects on 3-month and 6-month outcomes to estimate treatment effects at these different time points. However, we will also conduct longitudinal analyses to provide a comprehensive examination of changes over the course of the trial. Longitudinal analyses will evaluate a parallel process latent growth model where both drinking and depression will be specified latent intercepts (representing baseline levels) and slopes (representing changes over time). Slope factor loadings will be specified as 0 and 1 for time 1 and time 2 for each construct with time 3 being unspecified yielding a parameter estimate that will be indicative of the average shape of change.[@R74] Tests of Hypothesis 1 and Hypothesis 2 will be evaluated by testing intervention effects on the slopes of drinking and depression, respectively. Bayesian estimation with non-informative priors will be used to address missing data potential distributional issues.[@R75]

Hypothesis 3 will evaluate changes in drinking at a 3-month follow-up as a mediator of CYD intervention effects on depressive symptoms at a 6-month follow-up. We will follow procedures described by Wang and Preacher to assess mediation with Bayesian estimation.[@R76] Mediation will test the indirect effect of the intervention on changes in depression at 6 months (B) through changes in 3 months of drinking (A). Both A and B paths will control for baseline outcomes. Hypothesis 4 will be an extension of this model, whereby coping motives are predicted to moderate the indirect effect and the constituent paths (A) and (B).

Hypothesis 5 will extend the main effects models and will include relevant product terms. Hypothesis 5 represents a three-way interaction between participants' sex, intervention condition and baseline depressive symptoms in predicting changes in drinking at 3 and 6 months. Predictors will include the three-way product terms, constituent two-way product terms and main effects. While the three-way interaction is our primary prediction here, we will also examine constituent two-way interactions. All significant interactions will be graphed and accompanied by tests of simple slopes using procedures described by Cohen and colleagues.[@R77] Moderator Hypothesis 4 will be evaluated using the same approach where depressive symptoms at 3 and 6 months will be evaluated as a function of the intervention condition, baseline coping motives and the intervention by coping motives product term.

Finally, secondary analyses not described here will investigate any impact of the interventions on health-related quality of life and test the extent to which degree of involvement with the internet interventions is related to outcome.

Data monitoring and quality assurance {#s2j}
-------------------------------------

Although an independent review of the trial processes and documents is not planned, all clinical research conducted by the Centre for Addiction and Mental Health is subject to review by the Research Quality Assurance programme. Monitors may review participant research records and data, confirm that the regulatory binder is complete and check research staff adherence to institutional policies, including educational requirements such as Good Clinical Practice and Tri-Council Policy Statement 2 training.

Ethics and dissemination {#s3}
========================

The trial has been formally registered to obtain an International Standard Randomization Controlled Trial Number. In addition to publication and presentation of the findings from this study to promote wide dissemination, the results will directly inform the internet interventions developed within the research unit.

Confidentiality {#s3a}
---------------

All study-related information will be stored electronically on secure servers with access limited to authorised staff. To maintain participant confidentiality, data files will be deidentified and autonomised using an identification number. The file linking the identification number and participant identifying information will be password protected, stored separately from trial data and will be accessed by authorised staff. Identifying information will be destroyed by the principal investigator after completion of the study.

The principal investigator will have access to the data and will provide coinvestigators and trained research analysts with cleaned, deidentified data sets.

Discussion {#s4}
==========

Many people with co-occurring depression and hazardous alcohol use do not access treatment services.[@R7] One possible solution to address the considerable gap between need, availability and access to effective treatment is using technology as a supplement healthcare.[@R6] Indeed, the growing use of the internet for health information allows online interventions to be scalable, accessible 24 hours a day and even accessible without the involvement of a therapist. Nonetheless, few studies have evaluated computer-based treatments for co-occurring mental health issues and addiction. Therefore, this study aims to address this gap in the literature by examining the impact of combining two evidence-based internet interventions for depression (MoodGYM) and for drinking (CYD). The brief nature of the CYD and the substantial research base indicating the efficacy of the CYD among people who consume alcohol in a hazardous fashion suggest that the next natural step of research on this topic is to explore the extent to which the CYD can be applied among vulnerable populations, such as those with depression. In addition, the results of this study will enhance our general understanding of internet interventions for addictions, as well as inform how treatments can be developed and matched to the needs of those with co-occurring mental health and hazardous drinking.

Trial status {#s4a}
------------

Protocol version: 1

Anticipated recruitment start date: March 2018

Approximate date recruitment will be completed: December 2019
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